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75. 20 -74. 20 A very strong dependence of conductivity of the quasi-one-dimensional compounds (TMTSF)2PF6 on the external magnetic field has been discovered recently [1] . This dependence was observed at temperatures T which were higher than the temperature 7~ of superconducting transition. The organic compound (TMTSF)2PF6 is a very anisotropic material with three different anisotropy constants. The simplest form of the electron energy of such a metal s(/?) is where a, b, c, stand for different axes in the metal. In (TMTSF)2PF6 all ti are different. The value tc is very small [2] . It enables us to consider the compounds as a system of practically decoupled conducting planes. Furthermore, the following inequality is fulfilled although tb is large enough so that Inequality (2) allows each plane to be considered as a system of chains. Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyslet:019830044010036900
Experimentally the influence of the magnetic field is strongest when it is applied along the cdirection.
The strong dependence of conductivity on the magnetic field was attributed [2] to the existence of one-dimensional superconductivity on each chain. These chains can be considered as independent provided the interchain coupling is small enough and the temperature is low. However, the explanation in terms of one-dimensional superconductivity encounters two difficulties :
1 Below we consider a model of superconducting weakly coupled chains which is sensitive to the applied magnetic field. We suppose that these chains constitute a two-dimensional array. The possibility of an electron flowing from one conducting plane to another will be neglected according to the experimental situation. In this model an interaction between chains is extremely important because each chain can have breaks. An electron flow in the longitudinal direction is possible if electrons tunnel through the breaks or hop from one chain to another. Only the latter process is sensitive to the applied magnetic field. So, we consider in detail the case of tunneling from one chain to another.
Let us assume that the average distance I between the breaks is much larger than all microscopic lengths in the system and, in particular, much larger than the amplitude of the hops Tij of electrons from one chain to another. In this limit we neglect a mutual influence of the breaks. If the probabilities of tunnelling through the breaks and from one chain to another are small these two mechanisms of transport can be considered independently. If the intrinsic longitudinal conductivity djj between breaks is much larger than the intrinsic transverse conductivity ~1 we obtain after a basic examination the following expression for the effective parallel conductivity where c is a numerical factor depending on the distribution of breaks.
One factor l/db in equation (5) comes from the proportionality of the probability of tunnelling to the length l between the breaks. This factor is squared because the average transport velocity along the chains is also proportional to l. It follows from equation (5) [3, 4] . Integration is performed over all pieces of the chains.
In equation (6) p~ and Oi are the density and the phase operators of the ith chain respectively.
These operators obey the following commutation relation
The quantity K represents compressibility and v stands for the velocity of sound.
The third term in equation (6) is the usual Josephson coupling. The energy Jij is proportional to t b 2. In the simplest case only the interaction of nearest neighbours J is taken into account. The expression (6) for the free energy functions enables the following formula for the transverse current density j to be written down immediatly
In equation (8) the angular brackets stand for the averaging with the functional (6). Suppose we want to calculate the transverse conductivity in an external magnetic field H directed along the axis C. Then we may write the vector potential A6 in equation (8) as where A (t) is a weak potential depending on time. Expanding in ~ and J in equations (6) , (8) and keeping only the lowest non vanishing terms with respect to these variables we find after simple calculations
The response Q(w) is the result of analytical continuation from Matsubara frequencies ~n -w + ib of the function 6(~n) where The symbol ... &#x3E;0 stands for the averaging with the Hamiltonian (6) taken in the limit J -~ 0.
When deriving equations (10), (11), (12) we neglected averages of the type which vanish for large I. The explicit expression for Go(x, r) is very well known [3, 4] where B is a number, a = 2(nKv)-'.
Equations ( 11 )- ( 13) In a small magnetic field, the resistivity R can decrease monotonically with temperature because the superconducting transition is reached earlier than the minimum determined by equation (20).
The behaviour described by equations (18), (19) is in a good agreement (at least qualitative) with the experimental data for (TMTSF)2PF6 [1] . For a more detailed comparison of the theory and the experiment it is necessary to know the values of a and v, which determine for example the position of the minimum (Eqs. (20), (15a) ). Let us emphasize that this interesting dependence on the magnetic field can be seen only in kinetics. If we are not close to the 3D superconducting transition, the thermodynamics is determined by the J = 0 limit of the Hamiltonian (6). This limit corresponds to free sound phonons. Therefore, one may conclude that the contribution from these superconducting fluctuations to f, e, the specific heat is proportional to T because the Hamiltonian H (6) is one-dimensional.
The index a depends on interactions [4] and impurities [6] . So [7] . In this model the resistivity in the localized state must go to infinity when T -~ 0. However, the experimentally observed resistivity in rather strong magnetic fields seems to go to a finite value as 7" -~ 0.
To summarize, the large magnetoresistivity above the superconducting transition is possible only if the amplitude of tunnelling tb is small.
The model of superconducting fluctuations seems to be more relevant to the experimental situation because the resistivity in a strong magnetic field tends to a finite value as T -~ 0. The Hamiltonian (6) [8] . No doubt the problem of this large magnetoresistivity deserves a detailed study.
